Combination treatment with theranostic nanoparticles for glioblastoma sensitization to TMZ.
Tumor resistance to chemotherapeutic drugs is one of the major obstacles in the treatment of glioblastoma multiforme (GBM). In this study, we attempted to modulate tumor response to chemotherapy by combination treatment that included experimental (small interference RNA (siRNA), chlorotoxin) and conventional (temozolomide, TMZ) therapeutics. siRNA therapy was used to silence O(6)-methylguanine methyltransferase (MGMT), a key factor in brain tumor resistance to TMZ. For targeting of tumor cells, we used chlorotoxin (CTX), a peptide with antitumoral properties. siRNA and CTX were conjugated to iron oxide nanoparticles (NP) that served as the drug carrier and allowed the means to monitor the changes in tumor volume by magnetic resonance imaging (MRI). Theranostic nanoparticles (termed CTX-NP-siMGMT) were internalized by T98G glioblastoma cells in vitro leading to enhancement of TMZ toxicity. Combination treatment of mice bearing orthotopic tumors with CTX-NP-siMGMT and TMZ led to significant retardation of tumor growth, which was monitored by MRI. While our results demonstrate that siRNA delivery by targeted nanoparticles resulted in modulating tumor response to chemotherapy in GBM, they also point to a significant contribution of CTX to tumor cell death.